Certain categories of cardiovascular disease have significantly declined recently as causes of death. In the present investigation we describe the variation in cardiovascular mortality in Texas by ethnicity, age and sex during 1970-1975 using age-standardized proportional mortality ratios. Specifically, the question of whether the three major ethnic groups in Texas have shared equally in any changes in cardiovascular mortality is examined. Several subeategories of cardiovascular mortality are considered.
DIFFERENCES in levels of mortality and causes of death among racial and ethnic groups in the United States may indicate, to some extent, the relative survival among these groups. ' Although available data do not permit attributing mortality variation to specific environmental, social, cultural and genetic factors, mortality among groups has been documented according to different social and economic characteristics. Spanish-surnamed, other white, and black persons have differing environmental, social, cultural and genetic factors that influence mortality. The purpose of this paper is to examine whether the three major ethnic groups (Spanish-surname, other white and black) in Texas have had comparable changes in cardiovascular mortality during 1970-1975. Texas is unique for studying triethnic mortality differentials (table 1). Although Texas is almost identical to the United States in percentage of nonwhites in the population, slightly over one-fifth of the white population is of Spanish heritage in Texas; only 5% of the United States population is of Spanish heritage. In the 1970 census, almost one-fourth of the persons of Spanish heritage enumerated in the United States were living in Texas. Texas accounted for 5.5% of the total population of the United States in 1970. Also, the Hispanic population is the predominant minority in Texas. Both the size and the composition of the Texas population make it ideal for examining triethnic trends in mortality.
Bradshaw and Fonner2 examined mortality differentials for 1969-1971 in the three major ethnic groups in Texas. The rates for total cardiovascular disease, ischemic heart disease and cerebrovascular disease are summarized in table 2. Table 3 describes the percentage difference in the age-adjusted death rates comparing the Spanish-surnamed to the other white population within sex groups. Cardiovascular disease mortality among Spanish-surnamed white males was about 15% lower and ischemic heart disease mortality was more than 20% lower than among other white males. There were essentially no differences, however, between death rates due to these causes for Spanish-surnamed and other white females. Mortality of Spanish-surnamed males and females from cerebrovascular disease was approximately 5% and 7% lower than that of other white males and females, respectively.
Stern and Gaskill8 examined the trends in cardiovascular mortality among Mexican-Americans. In their San Antonio study, they compared mortality rates among the Spanish-surnamed and other white populations from 1970-1976 in one Texas county. This study provided interesting results, based on a sizable local Mexican-American population. There have been no studies of trends in Mexican-American mortality for larger populations.
In most studies of trends in mortality, one important problem in computing death rates arises from the use of postcensal population estimates of unknown accuracy. Age-standardized rates, computed by the direct method, require annual population projections by age, sex and ethnicity. Although these projections are useful, the U.S. Bureau of the Census has not evaluated the accuracy of such detailed postcensal estimates for subnational areas such as states and counties. We do not know the effects that the population estimation errors might have on age-standardized death rates. This problem may be especially critical in estimation for small areas, such as the study by Stern and Gaskill in San Antonio. Thus, the trends they reported may or may not accurately describe the true sequence of events.
Methods
The standardized mortality ratio (SMR) is one of the most commonly used epidemiologic measures for evaluating the force of mortality in a population compared to a standard. To use this measure, however, the size and demographic composition of the population at risk must be known. The SMR is based on agestandardized death rates and provides information on a study group's risk of dying. If adequate information about the population at risk is not available, the proportional mortality ratio (PMR) is a useful summary measure for estimating cause-specific risk. PMRs are often not the measure of choice for evaluating mortality differences because they do not provide information about the total force of mortality. Kupper et al.4 showed, both empirically and in a theoretical (ICDA codes [430] [431] [432] [433] [434] [435] [436] [437] [438] framework, that the age-standardized proportional mortality ratio (SPMR) is close in value to the relative SMR (ratio of the cause-specific SMR to the SMR for all causes). The SPMR can, consequently, be considered a good approximation of the relative standardized mortality ratio for a specific cause. Decoufle et al. 5 compared the SMR and the PMR methods empirically on several sets of data. They found that if the overall SMR is close to unity, the cause-specific PMRs can be expected to be reasonable estimates of the corresponding SMRs. In the data presented in the present report, the SMRs for 1969-1971 are for the most part greater than unity, implying that the PMRs will underestimate the SMRs.
The advantage of the PMR over the SMR in working with data on both the Spanish and the black populations is that underenumeration of the population exists in both the Spanish and the black populations, particularly among those 15-35 years old. Consequently, the SMRs for these groups may be inflated, whereas the PMRs, based solely on death registra- tion, will not likely be affected by the variations in enumeration of portions of the population.
The end point of interest is whether the changes in cardiovascular mortality among the three major ethnic groups in Texas have been shared equally, so PMRs have been chosen for examining the trends because of the problems of inadequate information about the population at risk and the changes occurring in the demographic composition of the population over the time period of study.
The standardized proportional mortality ratio is computed using the formula
where d1 is equal to the number of deaths due to cause i in the population of interest and D, is equal to the expected number of deaths from cause i in the population of interest, obtained by applying the age-specific proportions of deaths due to cause i in the standard to deaths due to all causes by age in the population of interest. The standardized proportional mortality ratio for the standard population is equal to 1.00.
The mortality for Texas in 1970 is expressed as an average of the mortality for 1969, 1970 and 1979 to adjust for underor overreporting of mortality within a particular year. Each subsequent year is similarly averaged. Consequently, the mortality trends can be considered to be based on a 3-year moving average from 1970-1975. The standard proportions for this study are those for each sex and ethnic group in Texas for 1970. If the standardized proportional mortality ratio has a value greater than 1.00, the mortality has increased from 1970 to 1975; if it is less than 1.00, the mortality has decreased. Tests of significance were performed using a chi-square statistic. Results are reported as significant if an a level of 0.05 or less was achieved.
The causes of death examined in this paper are based on the following diseases and their corresponding coding in the International Classification of Diseases, Adapted (ICDA): cardiovascular disease (ICDA codes 390-458), acute myocardial infarction (ICDA code 410), chronic ischemic heart disease (ICDA code 412), and cerebrovascular disease (ICDA codes 430-438). These causes of death were chosen for comparability with those most used in other studies of trends in cardiovascular mortality.
The data sources for this study are the death records for Texas from 1969-1976, obtained by the University of Texas School of Public Health from the Texas Department of Health. For purposes of mortality analysis, the population of Spanish surname in Texas appears to correspond best to the population of Mexican origin (composed of persons who recorded themselves in the census as being of that origin or descent) of the five southwestern states where the Spanish-surname criterion was applied in the 1970 census.
The completeness of death registration of Mexican-Americans and other persons in Texas is unknown. Probably, death registration is more complete than the census enumeration, so that mortality rates for Mexican Americans and blacks are biased slightly upward, whereas proportional mortality ratios will not have this bias. Assignment of cause of death may be somewhat less accurate for Mexican-American decedents than for other white decedents. No direct evidence exists on this problem; however, the number of Spanish-surnamed decedents who were assigned "symptoms and ill-defined conditions" (ICDA codes 780-796) as a cause of death (3.4%) was a little larger than for other white persons (1.7%). The main effect expected if quality of diagnosis of cause of death is less satisfactory for persons of Spanish surname is a possible inflation in popular cause of death categories such as cerebrovascular disease and ischemic heart disease.
The quality of coding Spanish surnames, the probably relative quality of diagnosis of cause of death in the Spanish-surnamed and other populations, and the value of Spanish surnames as an identifier of the population of Mexican origin have been established. 2 The Spanish surname identifies the Mexican-American population somewhat more efficiently in Texas than elsewhere.
Results
As a context for presenting the results of our study, we computed standardized proportional mortality ratios (SPMRs) for the United States for the same time period under consideration ( fig. 1 ). Total cardiovascular mortality for the United States declined from 1970 (the standard year) to 1975 in a similar fashion for males and females. The black population experienced a slightly larger decline than the white population. The national results for SPMRs are consistent for the same time period are consistent with the U.S. trends for whites and blacks ( fig. 2 ). Among Spanishsurnamed males, however, the decline was much smaller than among other whites and blacks. The smaller decline in the Spanish-surnamed males may be due to the lower total cardiovascular mortality in this group.
Our results by specific causes of death yield an even more interesting picture. Mortality from acute myocardial infarction declined dramatically ( fig. 3 ). Trends by ethnicity are similar to those observed in total cardiovascular mortality. The Spanish-surnamed population ratios indicate less of a decline than those of the other populations. Spanish-surnamed females have a trend in acute myocardial infarction similar to that of the Spanish-surnamed males, in contrast to the male-female differences noted in total cardiovascular mortality for the Spanish-surnamed population.
The rate of chronic ischemic heart disease rose in all groups except among Spanish-surnamed females ( fig.  4 ), who showed a relative mortality decline. Although the decline among Spanish-surnamed females appears dramatic, the decrease from 1970-1975 is not statistically significant. Trends among Spanish-surnamed males are consistent with those of black and other white males for chronic ischemic heart disease.
Cerebrovascular disease mortality declined significantly in other white and black males, but barely declined among Spanish-surnamed males (fig. 5 ). Black females also showed a significant decline in cerebrovascular disease mortality, although not to the same degree as other white and black males. A negligible change in cerebrovascular mortality was experienced both by Spanish-surnamed and other white females.
Discussion
The overall percent change observed in each of the three groups by cause from 1970-1975 is summarized in table 4. The other white population of Texas is experiencing a moderate decline in the total cardiovascular mortality rate, with the rate of males declining more than that of females. This decline is mostly a result of major decreases in acute myocardial infarction mortality for both sexes and a major decrease in cerebrovascular disease mortality among males. Among other white males and females, chronic ischemic heart disease mortality has risen moderately since 1970. The Spanish-surnamed population has shown only minor declines in total cardiovascular mortality. Acute myocardial infarction mortality has declined more dramatically in the Spanish-surnamed population, but it is only half that experienced by the other white population. Conversely, chronic ischemic heart disease mortality has increased more dramatically in the Spanish-surnamed male population than in the other-white male population. ethnic differentials, with the other white and black populations exhibiting a rate closer to the lower Spanish-surnamed rates. Our conclusions are, therefore, that the Spanishsurnamed population of Texas shows different trends in cardiovascular mortality than the other ethnic groups of Texas. With the concern about why cardiovascular mortality has declined in the United States, it is interesting to discover that a subgroup of the population differs in its trends, because such differences may suggest the origins of the decline nationally and provide directions for primary prevention. The obvious question, then, is why the Spanish population in Texas is different in its decline. Little is known about the health habits of this group. National data indicate that they have a lower average social economic status than the general population, a higher unemployment rate, a larger percent of the population living in metropolitan areas,7 fewer physician visits, less health insurance,8 less limitation of activities due to chronic conditions, and fewer days lost from work per currently employed person per year.9 Most of these variables would point to an expected higher mortality rather than lower mortality in cardiovascular disease. Some of the difference in the 1970 rates may be due to competing risks. However, that the Spanish-surnamed population is experiencing a different trend implies that the factors that influence the general decline do not have such a large impact on the Spanish population. Possible reasons for the general decline in the population have been hypothesized as changes in diet, serum cholesterol concentration, cigarette smoking, physical exercise, obesity, control of hypertension, and access to emergency medical service.10 Little is known about any of these variables in the Spanish-surnamed population. The current Health and Nutrition Examination Survey will sample the Hispanic population and may provide some information about the differences between the Spanish and the general population on a number of the above variables. Further analysis in progress in the Texas vital statistics data examines county differentials in mortality so that the limited information currently available on health habits and medical care access by ethnic group can be examined within subpopulations of the state. Metropolitan vs nonmetropolitan differences are also being examined to assess their contribution to the ethnic differences. The 1980 census results will provide an op-portunity to explore the relationship of changes in population characteristics to changes in cardiovascular trends. Ethnic differentials have been an enigma to science. These differentials, however, may offer a key to understanding more completely the changes that are occurring in cardiovascular mortality, which can be used in primary prevention of coronary heart disease.
